mployers who recognize that healthy employees are more likely to be productive employees are less apt to view health education and health promotion as a discretionary perk. Health promotion programs increasingly are becoming the norm in business and industry.
A major concern among occupational health nurses, who are likely to be implementing these programs, is the efficacy of their undertakings. Are they, in fact, succeeding in helping people to live healthier and safer lifestyles? One serious difficulty with many programs is that they lack a theoretical foundation. A program may be mandated and implemented without considering the complexities of human behavior, and with little concern for the difficulties in changing behavior.
Social and behavioral scientists have developed a number of theories and models to explain and predict the behavior of individuals and groups. The goal of these models is to provide a framework to help professionals understand behavior and facilitate behavioral change.
This article describes four models used commonly in health services research. Each of these models seems to present a logical and reasonable approach to behavioral change. All have been tested systematically in a variety of settings and, as will be discussed, opinions vary on Social and behavioral scientists have developed a number of theories and models to explain and predict the behavior of individuals and groups.
the advantages and disadvantages of each.
The four models to be presented are: Health Belief Model, Theory of Self Efficacy, Theory of Reasoned Action, and Multiattribute Utility Model.
HEALTH BELIEF MODEL
One of the most popular and frequently cited models of health behavior is the Health Belief Model (HBM). The HBM was developed to explain health-related behavior at the level of the individual decisionmaker. It evolved from concern in the early 1950s about the low levels of participation in free preventive health programs offered by the Public Health Service (Rosenstock, 1990) .
The focus was on preventive health behavior of individuals not suffering from disabling disease, and the theory is a result of behavioral science research. This model is one of many rational belief models (Leventhal, 1987) because it assumes that human behavior is determined by an objective, logical thought process.
Three factors led to the development of the first version of the HBM: the influence of Kurt Lewin, a social psychologist and behavioral theorist; the original investigators' phenomenological orientation; and the strong philosophical commitment to building theories based on scientific knowledge and not merely solving practical problems (Rosenstock, 1974) .
Lewin saw persons as existing in a life space composed of regions, some of which were valued positively, some of which were valued negatively, and others of which were neutral. These regions, depending on their "valences," will affect a person's behavior. Disease would be considered a negative region. An action to avoid a disease would create a positive region.
Lewin and his associates hypothesized that behavior depends mainly on two variables which constitute the basic components of the HBM: the value placed by an individual on a particular outcome; and the individual's estimate of the likelihood that a given action will result in that outcome (Maimam, 1974) .
Goal setting, according to Lewin, is based on the "level of aspiration." Level of aspiration takes into account the degree of difficulty that might be encountered in the course of attaining a goal toward which the person is striving.
Thus it considers the conflict an individual faces in deciding whether to attempt a task that appears difficult to achieve or whether to be satisfied with more certain success at easier tasks (Maimam,1974) .
The HBM, originally formulated to explain preventive behavior, extended the use of Lewin's theory to fulfill this purpose. The investigators responsible for development of this model (Hochbaum, Kegeles, Leventhal, and Rosenstock) had a phenomenological orientation. That is, they assume that the subjective world of the perceiver determines behavior rather than the objective environment (Rosenstock, 1974) . Therefore, the model is more concerned with the personal orientation or subjective state of the individual than it is with history or experience. Figure 1 illustrates the HBM. The HBM proposes that the likelihood that a person will take action concerning a health condition is determined by the person's readiness to take action and by the perceived benefits of action weighed against the perceived costs or barriers. The model presents four abstractions. For individuals to take action to avoid a disease, they would need to believe: • That they were personally susceptible to it. This perceived susceptibility may vary widely with the individuals. At one extreme, persons may deny any possibility that they may contract a disease, while at the other end of the spectrum, they may feel they are in real danger of getting the disease. These beliefs will be influenced by the demographic, sociopsychological, and structural variables which condition these perceptions of susceptibility to disease.
• That the occurrence of the disease would have at least moderate severity on some component of their lives. The degree of seriousness may be judged both by the degree of emotional arousal created by the thought of the disease as well as by the kinds of difficulties that the individuals believe a given condition will create for them.
• That taking a particular action would, in fact, be beneficial by reducing their susceptibility to the condition, or if the disease occurred, by reducing its severity.
• That it would not involve overcoming important barriers such as cost, convenience, pain, or embarrassment (Rosenstock, 1974 ). An action is likely to be seen as beneficial if it reduces susceptibility to or seriousness of an illness. Persons' beliefs about the availability and the effectiveness of action, not the objective facts, determine what action they will take.
Barriers are those things which arouse negative feelings toward a given action. Even though an action may be seen as reducing the threat of disease, if it is also seen as inconven-ient, expensive, unpleasant, painful, or upsetting, the individual may be reluctant to take action. With regard to early detection, individuals would have to believe that they could have the disease even in the absence of symptoms.
Cues to action is another variable frequently associated with the HBM. A cue or trigger to appropriate action appears to be necessary for an individual to undertake the health related behavior. These cues might be internal, such as individuals' perception of their bodily state, or external, such as a poster at the worksite.
The intensity of the cue varies between individuals and often is related to the perceived susceptibility or seriousness. For example, if one perceives oneself to have a low susceptibility to a condition (i.e., unlikely to suffer adverse health effects from smoking), more intense stimuli would be needed to trigger a response. Conversely, with high perceived susceptibility, a lesser stimulus would be required.
A variable which has been added recently to the Health Belief Model is the concept of self efficacy as described by Bandura (Rosenstock, 1990) . Self efficacy refers to individuals' beliefs about their ability to perform the behavior of interest. Bandura's theory is described in more detail in the next section.
Originally focusing on programs that addressed simple behaviors considered easy to perform, developers of the HBM assumed persons had adequate self efficacy. Increasingly, however, the model is focused on lifestyle behaviors which require long term changes. People must feel competent to make the necessary changes in behavior if programs are to succeed (Rosenstock, 1990) .
Empirical Studies of HBM
Evidence from studies of the HBM is varied. The first review of studies (Becker, 1974) found only a limited number of studies whose design was determined by the model. Despite methodological problems such as an inadequate sample size, however, inIn some cases, elements of different theories and even the theories themselves can be combined to get the best results.
ternal consistency among the findings of these studies was found. In general, they provided support for several variables included in the HBM, although the results at this point were not convmcmg.
The results of one rather large scale study conflicted with other studies (Rosenstock, 1974) . This study was unable to identify a relationship between preventive and diagnostic behavior and perceived susceptibility, severity, and benefits.
A comprehensive review of 46 HBM related investigations in 1984 provided strong empirical support for the HBM and the investigators recommended that the dimensions of this model be considered as a part of health education programming (Janz, 1984) . These studies represented both retrospective and prospective approaches. Twenty-four examined preventive health behaviors. The rest examined sick role behaviors and clinic utilization.
This review identified perceived barriers as being the most powerful HBM dimension while perceived susceptibility was a close second. Interestingly, perceived severity was of low significance, particularly as it related to preventive health behaviors. This fact has implications for the occupational health nurse when deciding the content of health promotion programs. Identifying and focusing on perceived barriers and perceived susceptibility, and minimizing the emphasis on the severity of the condition of interest may lead to more successful programs.
The HBM is a psychosocial model and, as such, has certain limitations. Unlike some of the cognitive models, it has limited ability to account for variance in behaviors that are related to attitudes and beliefs (janz, 1984; Rosenstock, 1990) . Many other forces can influence decisions about health behavior as well. For example, individuals may choose to diet, not for health reasons but because they feel they will look better if they lose weight.
Another limitation of this model is the assumption that health is highly valued by most people. This is particularly true for cues to action, as the model assumes that when a "cue" about health occurs, individuals will be likely to act in a manner favorable to their health. A major criticism of this model is that it defines motivation as a combination of likelihood and severity of beliefs. Later theorists have identified many other dimensions to motivation such as social norms as described in the Theory of Reasoned Action. Because of this, experts disagree about studies that have measured the level of motivation using the HBM.
Another criticism is that this model does not address the issue of coping skills. It focuses on rational, intentional behavior and does not take into account the spontaneous activity that characterizes much of human behavtor,
THEORY OF SELF EFFICACY
This theory was developed by Bandura and colleagues in the 1970s to predict and explain individual health behavior. The basic premise underlying this theory is that the expectation of personal mastery and success determines whether or not an individual will engage in a particular behavior (Bandura, 1982) .
According to this theory, two types of expectancies exert powerful influences on behavior. They are: outcome expectancy, which is the conviction that certain behaviors will lead to certain outcomes; and self efficacy expectancy, which is the conviction that one can successfully execute the behavior required to produce the outcomes. Bandura feels that perceived self efficacy influences an aspects of behavior, including the acquisition of new behaviors (beginning an exercise program) and the inhibition of existing behaviors (decreased use of tobacco products).
According to the concept of self efficacy (Bandura, 1977) , the desired outcome (behavioral change) is a function of 1) the efficacy expectation, that is the expectancy that the person can execute the behavior; and 2) the outcome expectation, that is the outcome that is expected when the behavior is executed. One can hypothesize that if the outcome expectation is desirable, persons will more likely be motivated to change their behavior.
Underlying these expectancies is the individual's beliefs regarding self efficacy and outcome. Thus it is perceptions of these expectations that influence behavior (Stretcher, 1986) . According to Bandura, one's belief in the ability to perform a behavior is an important link between knowing what to do and actually doing it. Besides knowing what to do, one must know how to do it and want to do it, i.e., if you think you can and you want to, you probably will (Lawrance, 1986 ). An individual's feelings of self efficacy can vary from one situation to another depending on a number of factors involved in any particular set of circumstances (Schunk, 1984) . Perceived self efficacy will determine how much effort persons will expend on a task and how persistent they will be in the face of obstacles (Bandura, 1982) .
In addition, self efficacy affects a person's emotional reaction to a task. Accordingly, high perceived self efficacy would be associated with a positive self esteem. Conversely, low perceived self efficacy may result in feelings of personal deficiency and a lowered self esteem. Expectations of personal self efficacy are based on four major sources of information. The most dependable is called performance accomplishments, referring to the learning (successful mastery) that results through personal experience. Performance accomplishment tends to increase perceived self efficacy.
The other sources of information are vicarious experiences, verbal persuasion, and emotional/physiological arousal. Vicarious experiences include learning that occurs from observing others performing threatening or difficult activities. Observing someone performing a behavior successfully, or an event occurring without adverse consequences or with positive rewards, tends to enhance one's own expectation of mastery.
Verbal persuasion, the third source, is used widely because of its convenience and availability. This method is used commonly by health educators who wish to have their clients adapt certain behaviors.
Emotional/physiological arousal is the last source of information that influences efficacy expectations. High arousal usually weakens performance. People are more likely to expect success when they are not beset by adverse arousal. Efficacy expectations vary on several dimensions which have an important effect on the ultimate performance. The principal ones are magnitude, generality, and strength (Bandura 1977 (Bandura , 1982 . Magnitude refers to the levels of difficulty of a task. Some people may have a low magnitude expectation which would imply that they feel capable of performing only simple tasks, while a high magnitude expectation would be accompanied by a feeling of competency about performing a very complex task.
Generality refers to the extent that an expectation can be generalized to other situations. For example, if persons feel successful in performing an exercise when supervised, they also may expect that they will be successful when attempting the exercise in an unsupervised situation.
The expectation of mastery may be strong or weak. Weak expectations are easily eliminated, while strong expectations are more likely to persevere.
Empirical Studies of the Theory
of Self Efficacy A number of studies related to health behavior have examined the Salazar concept of self efficacy. An in-depth review of 21 studies evaluated methodologies that included the self efficacy construct (Strecher, 1986) .
The types of behaviors reviewed include smoking, weight control, contraceptive behavior, alcohol abuse, and exercise. All of these studies indicated that self efficacy was a predictor of both short term and long term success. In general, they support Bandura's assertion that it is the perceived capabilities rather than the actual that often influence behavior.
Most studies examine the previous work on theories related to health behavior. For example, the Health Belief Model emphasized the outcome expectations. The selfefficacy expectancy component of Bandura's theory is what sets it apart from other work in this area. When a change is difficult to make even if the outcome is desirable (i.e., smoking cessation), self efficacy considerations are particularly significant.
Although the studies varied in their methodologies, most of them used some set of measures to determine the strength and magnitude of perceived beliefs about self efficacy. This was expressed as the level of confidence in the ability to perform a behavior. One study was consistent with Bandura's assertion that measures must relate specifically to the behavior in question. However, the ability to perform the behavior in varying circumstances does not seem as important as it was originally proposed.
Some of these studies also examined other psychosocial constructs such as locus of control or anxiety as factors in behavior, and self efficacy was consistently demonstrated to be a distinct and powerful predictor of behavior. Evidence suggested that interaction between these factors is significant. Much more research is needed in this area to determine the precise relationship. Lawrance's review of self efficacy studies (1986) also supported the value of this theory as a predictor of behavior. In addition to health behavior, the au- thor indicated the usefulness of this theory for behaviors related to educational achievement, career choices, sales performance in business, etc. The studies reviewed were related to addictive behaviors such as smoking or substance abuse, pain control, eating disorders, and adherence to prescribed regimens. self efficacy was used to explain behavior change, predict the effects of different treatment modes, and to improve treatment performance.
In addition, findings demonstrated that ratings of perceived selfefficacy can help identify individuals at risk for certain unhealthful behavior. For example, in a smoking cessation program, relapsers can be distinguished from abstainers (Candiotte, 1981) . Lawrance concluded that more research is needed to determine the generalizability of the perception of self efficacy. The ability to generalize self efficacy from one health problem to another would have important implications for health educators.
Self efficacy expectations can have a powerful and significant impact on behavioral change. This knowledge can lead to a better understanding of how behavioral changes can be produced by therapy.
The Theory of Self Efficacy does not imply that efficacy and outcome expectations are the only determinants of behavior, however. In addition to expectation, appropriate skill and adequate incentives are necessary components of behavioral change.
THEORY OF REASONED ACTION
This theory (Fishbein, 1975) includes a series of hypotheses which link beliefs and attitudes to behavior. It suggests that behavioral change ultimately is the result of changes in beliefs, and that people will perform behavior if they think they should perform it (Fishbein, 1975) . This theory was developed in 1967 but has been refined, tested, and further developed over the last several years.
The basic premise of the theory is that people are rational beings and therefore, they consider their actions before they decide to perform or not perform a behavior; hence its name, the theory of "reasoned action" (Ajzen, 1980) . Most theories attempt to explain behavior by examining external variables such as personality traits and traditional measures of attitudes (Ajzen, 1980) . They contend that although a relationship between behavior and these external variables can be found, it is inconsistent at best.
A key difference in this theory is the ultimate measurement of behavioral change. While many theories suggest measuring the actual behaviors that follow an intervention, this theory suggests that measuring one's intention to act is an immediate determinant of behavior. The authors assume that persons usually will act in accordance with their intentions. Intention is a function of two basic determinants: persons' attitudes toward the behavior, that is their judgment about whether the behavior is good or bad; and persons' perceptions of social pressures to perform or not perform the behavior. Both of these determinants are influenced by a belief system.
In the first case, a belief will un-derlie and determine the person's attitude. This is called behavioral belief In the second case, it is the person's belief about what others think that will influence their perceptions. This is called normative beliefs. Figure 2 demonstrates how these basic components of the Theory of Reasoned Action influence whether one chooses to perform or not perform a behavior. A major limitation of the theory is that it does not provide a framework to understand behavior; rather, it is concerned with behavioral intention.
Empirical Studies of the Theory
of Reasoned Action Fishbein and Ajzen have conducted numerous studies to demonstrate the utility of the Theory of Reasoned Action. Among the behaviors they investigated are family planning, occupational choices, voting behavior, weight reduction, and marketing research. Other studies have examined health concerns such as substance abuse, immunization behaviors, and hypertension.
In each of these behavioral domains, the authors of this theory have successfully demonstrated its ability to predict and understand one or more behaviors. They have clearly indicated that external variables in and of themselves are not solely responsible for behavioral change. They may influence persons' decision to change by affecting their beliefs, but the most important determinants are the participants' personal feelings (attitude) and the perceived social pressure (subjective norm).
This theory is a good predictor of behavior only if behavioral intention is a good predictor of behavior (Montano, 1986 ). Certain factors have been identified as affecting the stability of the behavioral intentionbehavior relationship which have not been incorporated into the model. An example is the level of correspondence between the intention and the behavior measure.
One review (Mullen, 1987) indicated that the more specifically attitudes and behaviors are defined, the stronger the correspondence will be. For example, the general attitudes toward respiratory disease are weaker predictors of intent and behavior than attitudes toward using respirators.
The nature of the studies using the Theory of Reasoned Action varies because the theory has evolved over time and some of the concepts presented in the current theory are relatively recent. To provide a complete account of relationships specified in this theory, these components of behavior would have to be measured:
• Behavioral and normative beliefs, outcome evaluations, and motivations to comply underlying the attitudinal and normative components.
• The attitude toward the behavior and the subjective norm.
• The intention to perform the behavior.
• The behavior itself
Much discussion continues about the components of this theory and their usefulness in predicting behavIOr.
THE MULTIATTRIBUTE UTILITY
MODEL (MAU) This model, described by Beach (1976 Beach ( , 1979 , is a decision model evolving from the effort to develop conceptual and procedural aids for decision makers. The assumption underlying this model is that a decision is a function of the ratio of perceived advantages of an alternative to its perceived disadvantages. Dividing problems into manageable segments which can be carefully evaluated and then recombined will facilitate the decision making process (Beach, 1976) .
To accomplish this, a large set of possible outcomes of a decision are determined and these outcomes are categorized according to similarity. In the final step, they are arranged in a hierarchical scheme based on a system which weighs the importance of outcomes (called the utility) until the smallest possible number of alSalazar ternatives are at the top of the hierarchy. The purpose of this model then is to assist the individual in determining the degree to which something might or might not happen (subjective probability) and then assigning weights which represent the importance of the factors identified on the hierarchy. Individuals are expected to select the largest "utilities" when making a choice of alternatives.
The MAU model is a relatively new addition to the study of behavior. As with all the models, it has resulted from the continual development, analysis, and refinement of other theoretical constructs. Its methodology is similar in many respects to the Fishbein model. Its unique strength is the use of individual weights to determine the relative importance of each component of the model and to predict an individual's behavior.
Few studies using this model have been reported. However several are in progress. A brief summary of the studies that have been reported follows.
Empirical Studies of the MAU
Model This model has been used to predict behavior based on an individual's evaluation of the consequences of performing or not performing a behavior (Beach, 1976 (Beach, , 1979 (Beach, , 1981 . The purpose of studies on the predictive quality of this model was to determine what the participants would be likely to do, and also to understand why they decided to do it.
The earlier studies (Beach, 1976 (Beach, 1979 determined that predictions of negative decisions were quite accurate (91% correct), but that predictions of positive decisions were only 58% correct. In 1981, Beach carefully evaluated the reasons for falsepositive decisions and determined that many of these false-positives could actually be described as "potentially" positives. In other words, these participants given the proper conditions would be more likely to participate in the behavior than those who were outrightly negative.
The MAU model also is used to facilitate the development of interventions which will influence personal decisions (Carter, 1986; Beach, 1976 Beach, , 1981 . To accomplish this purpose, data collected using an MAU scheme are used to determine the relative contributions of identified factors to making or not making a decision. The factors determined to be the strongest for or against a decision are then used as a guide in the development of the intervention. The purpose of Carter's 1986 study, for example, was to develop an educational intervention, based on information obtained by using the MAU scheme, which would induce the participants to perform a certain behavior. The behavior of interest was getting flu shots. The results of this study, as well as the 1981 study by Beach, suggest that identifying important determinants of behavior using the MAU scheme and incorporating this knowledge into an educational effort improves the participation rates of the target population.
In both of these studies, the actual impact of the intervention was small (19% and 13%), but in large populations this improvement can be very meaningful (Carter, 1986) . In addition, the behavioral change in the flu shot study occurred among "hard core" noncompliers. Thus, the 13% increase can be considered very significant.
DISCUSSION OF APPLICABILITY
OF THEORIES It is extremely challenging to entice people to alter their behavior in the interest of improving their health. Using proven theoretical approaches to guide the development of health promotion and health education programs is likely to result in more effective and more efficient outcomes. Occupational health nurses must systematically strategize their program designs to maximize the ultimate benefits. The theories presented in this article provide useful and practical frameworks to serve as guides in meeting this major challenge.
Studies incorporating these theories have resulted in varying opinions and conclusions about their usefulness. At this point, no one theory seems to address all the complexities that are components of behavior. Furthermore, it is not likely that such a theory will ever exist. The Health Belief Model enjoyed the favor of behavioral scientists for many years, in part because it makes such intuitive sense.
If persons perceive that a disease is serious, that they are susceptible, that the benefits of seeking treatment or changing behavior outweigh the costs, then surely they would want to adapt the health behavior. Research has demonstrated that it is not that easy.
The early studies seemed to indicate a strong correlation between some of the variables identified in this model and behavioral change. However as research continues, many inadequacies of this model have been identified.
The self efficacy theory has added a new dimension to behavioral concepts. It suggests that not only the outcome affects whether one will choose to perform a behavior, but also the individual's feelings of competency. Because self efficacy includes the dimensions of magnitude and strength, it may be an important determinant of enduring behavioral change. A significant contribution of this theory is the identification of performance attainment as a powerful source of information. This knowledge can be useful in the development of interventions which are directed toward facilitating behavioral change.
A major contribution of the Theory of Reasoned Action and the Multiattribute Utility Model is the methodology built into them. To identify factors which are involved in a behavior, investigators conduct a series of open-ended interviews to determine precisely why a person chooses to perform or not perform a behavior. This information is further evaluated by a second surveyor questionnaire which in turn is used to predict and understand behavior. From this information, interventions which will result in the greatest change can be developed and tested for population groups.
CONCLUSION
The development of theories to predict and explain behavior is relatively recent. These four theories represent only a small portion of the theories and subtheories related to behavior change developed in recent years. These theories were selected because they are among the principal ones reported by health services researchers. The field of behavioral theory is complex. The work presented in this article is but one small effort toward a complete understanding of the conceptual bases of behavioral change.
Although no theory seems to be a "perfect" theory, much has been learned in recent years about important elements of behavior. Theories may vary in their applicability, depending on the situation and the persons involved. In some cases, elements of different theories and even the theories themselves can be combined to get the best results.
For example, incorporating the Theory of Self Efficacy into the Health Belief Model may more fully explain and predict certain behaviors (Rosenstock,1988) . The ultimate purpose of these theories is to enable health educators and health providers to develop interventions and strategies that will be maximally effective.
Occupational health nurses, as health educators, should not make assumptions and presumptions regarding the expected behavior, but rather should base the development of strategies and interventions on a sound theoretical foundation.
2
The success of programs may be improved when they are • built on a sound and appropriate theoretical foundation.
1
A major concern among occupational health nurses is the • efficacy of their health education and health promotion programs.
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